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WHAT IS CLAIMED IS: 



1. 



A method for identifying a compound thatisan^grtfiStrf intracellular 
| / signaling effected by GPI-anchored recep^ 
I / comprising (i) incubating sa^ot^stem cells having GPI-anchored 

receptors with a testcojap&W and (ii) determining whether intracellular 
signaling has>e^neffected in said cells. 

The method of Claim 1, wherein said nervous system cells express 
GFRa receptors, but not Ret receptors. 

The method of Claim 2, wherein said GFRa receptors are GFRal 
receptors. 

The method of Claim 1, wherein said nervous system cells are DRG 



neurons. 



The method of Claim 4, wherein said DRG neurons are Ret (-/-). 

The method of Claim 1, wherein said nervous system cells are 
neuroblastoma cells. 

The method of Claim 1, wherein said intracellular signaling is measured 
as an increase in intracellular Ca 2+ concentration as compared to controls not 
incubated with said compound. 

The method of Claim 7 further comprising determining that said test 
compound binds to said GPI-anchored receptors. 

The method of Claim 1, wherein said intracellular signaling is measured 
as kinase activation. 

The method of Claim 9, wherein said kinase activation is measured by 
(i) preparing a cell lysate, (ii) immunoprecipitating the cell lysate with an anti- 
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GPI-anchored receptor antibody to form an immunoprecipitate, (iii) performing 
an assay to measure kinase phosphorylation on said immunoprecipitate, and (iv) 
comparing the results with controls not incubated with said compound. 

1 1 The method of Claim 1 0, wherein said antibody is anti-GFRa 1 . 

5 1 2 The method of Claim 9, wherein said kinase is a Src-type kinase. 

13. The method of Claim 12, wherein activation of Src-type kinase is 

measured as activation of MAPK. 

1 4 The method of claim 1 2, wherein activation of Src-type kinase is 

measured as activation of CREB. 

10 1 5 The method of claim 12, wherein activation of Src-type kinase is 

measured as PLCy activation. 

A method for identifying a compound that isar^antagonist of 
intracellular signaling effected by GPI-a^cJiere^eceptors in nervous system 
P" cells comprising (i) incubatin^^aitfl^us system cells having GPI-anchored 

receptors with a testpompound in the presence of a sufficient amount of an 
agonist of^akfintracellular signaling to effect intracellular signaling, and (iii) 
cornjfarmg the results to controls not incubated with said compound. 

17. The method of Claim 16, wherein said nervous system cells express 
GFRa receptors. 

1 8. The method of Claim 17, wherein said GFRa receptors are GFRal 
receptors. 

1 9 The method of Claim 1 6, wherein said nervous system cells are DRG 

neurons 

20 . The method of Claim 1 9, wherein said DRG neurons are Ret (-/-). 
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21. The method of Claim 1 6, wherein said nervous system cells are 
neuroblastoma cells. 

22. The method of Claim 1 6, wherein the intracellular signaling being 
measured is an increase intracellular Ca 2+ concentration. 

5 23 The method of Claim 1 6, wherein the intracellular signaling being 

measured is kinase activation. 

24. The method of Claim 23, wherein said kinase activation is measured by 

(i) preparing a cell lysate, (ii) immunoprecipitating the cell lysate with an anti- 
GPI-anchored receptor antibody to form an immunoprecipitate, (iii) performing 
10 an assay to measure kinase phosphorylation on said immunoprecipitate, and (iv) 

comparing the results with controls not incubated with said compound. 

25 The method of Claim 24, wherein said antibody is anti-GFRal . 

26 The method of Claim 23 , wherein said kinase is a Src-type kinase. 

27 . The method of Claim 26, wherein said Src-type kinase activation is 
15 measured as activation of MAPK. 

28. The method of claim 26, wherein said Src-type kinase activation is 
measured as CREB activation. 

29. The method of claim 26, wherein said Src-type kinase activation is 
measured as PLCy activation. 



A method for identifying a compound that is anagenlst of GFRcd- 
dependent, Ret-independent intracellular signah>Tc£mP rism g 0) incubating 
cells that express GFRal receptor, but^pttfet receptor, with a test compound 
and (ii) determining whether in^ellular signaling has been effected in said 
cells. 
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34. 



The method of Claim 30, wherein said intracellular signaling is 
measured as an increase in intracellular Ca 2+ concentration as compared to 
controls not incubated with said compound. 

The method of Claim 3 1 further comprising determining that said test 
compound binds to said GPI-anchored receptors . 

The method of Claim 30, wherein said intracellular signaling is 
measured as kinase activation. 

The method of Claim 33, wherein said kinase activation is measured by 
(i) preparing a cell lysate, (ii) immunoprecipitating the detergent insoluble 
0 fraction of the cell lysate with an anti-GFRcd receptor antibody to form an 

immunoprecipitate, (iii) performing an assay to measure kinase phosphorylation 
on said immunoprecipitate, and (iv) comparing the results with controls not 
incubated with said compound. 
35. The method of Claim 33, wherein said kinase is a Src-type kinase. 

15 36 The method of Claim 33, wherein activation of Src-type kinase is 

measured as activation of MAPK. 

37. The method of claim 33, wherein activation of Src-type kinase is 
measured as activation of CREB. 

38. The method of claim 33, wherein activation of Src-type kinase is 
20 measured as PLCy activation. 

A method for identifying a compound that is an anta^p«ist^f GFRal- 
' f dependent, Ret-independent intracellular signalmgj^rnfrising (i) incubating 

cells that express GFRal receptor, butnotj^eptor, with a test compound in 
the presence of a sufficient amount agonist of said intracellular signaling 
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to effect intracellular signaling, and (i^rflfaring the results to controls not 
incubated with said compound 
40. The method of Claim 39, wherein said agonist is GDNF. 

41 The method of Claim 39, wherein said intracellular signaling is 

measured as an increase in intracellular Ca 2+ concentration as compared to 

controls not incubated with said compound. 
42. The method of Claim 39 further comprising determining that said test 

compound binds to said GPI-anchored receptors. 
43 The method of Claim 3 9, wherein said intracellular signaling is 

measured as kinase activation. 

44. The method of Claim 43 , wherein said kinase activation is measured by 

(i) preparing a cell lysate, (ii) immunoprecipitating the detergent insoluble 
fraction of the cell lysate with an anti-GFRal receptor antibody to form an 
immunoprecipitate, (iii) performing an assay to measure kinase phosphorylation 
on said immunoprecipitate, and (iv) comparing the results with controls not 
incubated with said compound. 
45 The method of Claim 43 , wherein said kinase is a Src-type kinase. 

46. The method of Claim 43 , wherein activation of Src-type kinase is 

measured as activation of MAPK. 

47 The method of claim 43 , wherein activation of Src-type kinase is 
measured as activation of CREB. 

48 The method of claim 43 , wherein activation of Src-type kinase is 
measured as PLCy activation. 
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50. 

51. 
52. 

10 53. 



55. 

20 56. 

57. 
58. 
59. 
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A method for identifying a compound which isjan-agonist of GFRal - 
dependent, Ret-independent intracellular signajjja^omprising (i) incubating 
cells which express GFRal receptor > b^t1iot Ret receptor, with a test compound 
(ii) determining whether an inpreise in intracellular Ca 2+ concentration is 
effected in said cells as^mpared to controls not incubated with said compound. 

The method of Claim 49 further comprising determining that said test 
compound binds to GFRal receptors. 

The method of Claim 49, wherein said cells are DRG Ret (-/-) neurons. 

The method of Claim 49, wherein said cells are transformed cells. 

The method of Claim 49, wherein said cells are neuroblastoma cells. 

A method for identifying a compound which is an antagojjist^f GFRal - 
dependent, Ret-independent intracellular signaling co^rfTsmg (i) incubating 
cells which express GFRal receptors, but noj^etreceptors, with a compound to 
be tested in the presence of a suffic>rtfamount of an agonist of GFRal - 
dependent, Ret-independj^iftocellular signaling to cause an increase in 
intracellular Ca 2 ^c0ficentration, and (ii) determining whether a decrease in 
intracellular*^ concentration is effected, as compared with controls 
performed without said compound to be tested. 

The method of Claim 54, wherein said agonist is GDNF. 

The method of Claim 54, wherein said cells are DRG Ret (-/-) neurons. 

The method of Claim 54, wherein said cells are transformed cells. 

The method of Claim 54, wherein said cells are neuroblastoma cells. 

A method for identifying a compoxjnd--whlch is an agonist of GFRal - 
dependent, Ret-independent intr^eelluTar signaling comprising (i) incubating 
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64. 
65. 
66. 
67. 
68. 



cells which express GFRal, but not Ret, with thegp«rpound to be tested, (ii) 
preparing a cell lysate, (iii) immunoprecjpitatmg the detergent insoluble fraction 
of the cell lysate with anti-GFRarTantibodies to form an immunoprecipitate, and 
(iv) performing an assay'for measuring kinase phosphorylation on said 
immunoprecipj 

The method of Claim 59, wherein said cells are DRG Ret (-/-) neurons. 

The method of Claim 59, wherein said cells are transformed cells. 

The method of Claim 59 wherein said cells are neuroblastoma cells. 

A method for identifying a compound which is an antagonist of the 
GFRal -dependent, Ret-independent intracellular signaling comprisjag't 1 ) 
incubating cells which express GFRal, but not Ret, withjhetompound to be 
tested in the presence of a sufficient amount of antagonist of said intracellular 
signaling to effect kinase phosphorylatiojHl) preparing a cell lysate, (iii) 
immunoprecipitating the detergeatmsoluble fraction of the cell lysate with anti- 
GFRal antibodies to foHifan immunoprecipitate, (iv) performing an assay for 
measuring kiimse^hosphorylation on said immunoprecipitate, and (v) 
compariagme results of said assay to those achieved in control experiments 
Erormed in the absence of said compound to be tested. 

The method of Claim 63 wherein said agonist is GDNF. 

The method of Claim 63, wherein said cells are DRG Ret (-/-) neurons. 

The method of Claim 63, wherein said cells are transformed cells. 

The method of Claim 63, wherein said cells are neuroblastoma cells. 

A method for identifying a compound^^iiGh-T^an agonist of GFRal - 
dependent, Ret-independent intrac^Uulafsignaling comprising (i) incubating 
cells which express GFJtaTTbut not Ret, with a compound to be tested, and (ii) 
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determining whether activation ofj^typ^k^se is effected, as compared with 
controls not incubated withs>ucompound. 
59. The method of Claim 68, wherein the Src-type kinase is selected from 

the group consisting of Fyn, c-Src, and Yes. 

70 The method of Claim 68, wherein Src-type kinase activation is 

determined by measuring phosphorylation of MAPK. 

71. The method of Claim 68, wherein Src-type kinase activation is 
determined by measuring phosphorylation of CREB. 

72. The method of Claim 68, wherein said cells are DRG Ret (-/-) neurons. 
The method of Claim 68, wherein said cells are transformed cells. 



73. 



74. The method of Claims 68, wherein said cells are neuroblastoma cells. 

75 A method for identifying a compound which is an antagmisj-efthe^^ 

GFRal-dependent, Ret-independent intracellular^igjialiflgpatiiway comprising 
D (i) incubating cells which express GFRal>ifn^et, with a compound to be 

tested in the presence of a suffici«in^mount of an agonist of said pathway to 
cause activation of^p^typ^kmase and (ii) determining whether said compound 
effects a dec^easein Src-type kinase activation, as compared with controls not 
incubated with said compound. 

76. The method of Claim 75 wherein the Src-type kinase is selected from 
the group consisting of Fyn, c-Src and Yes. 

77. The method of Claim 75, wherein Src-type kinase activation is 
determined by measuring phosphorylation of MAPK. 

78 The method of Claim 75, wherein Src-type kinase activation is 

determined by measuring phosphorylation of CREB. 
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The method of Claim 75, wherein said agonist is GDNF. 
The method of Claim 75, wherein said cells are DRG Ret (-/-) neurons. 
The method of Claim 75, wherein said cells are transformed cells. 
The method of Claim 75, wherein said cells are neuroblastoma cells. 

A method for identifying a compound^ijeh^nagonist of 
intracellular signaling effected byGFJfcrfec^rs comprising (i) incubating 
lipid rafts prepared from^Wg GFRa receptors with said compound and 
(ii) determining^^ Src-type kinase is activated as compared to controls 
not incufrated with said compound. 

The method of Claim 83 wherein the Src-type kinase is selected from 
the group consisting of Fyn, c-Src and Yes. 

The method of Claim 83, wherein Src-type kinase activation is 
determined by measuring phosphorylation of MAPK. 

The method of Claim 83, wherein Src-type kinase activation is 
determined by measuring phosphorylation of CREB. 

A method for identifying a compound which is ananJagorllsTof 
intracellular signaling effected by GFRa receptoi^oln^sing (i) incubating 
lipid rafts prepared from cells having^R^eceptors with said compound in 
the presence of a sufficient^euW an agonist of the GFRa-dependent, Ret- 
independent intra^ejkr^rlignaling pathway to activate Src-type kinases and (ii) 
comparinj^e^ults to control experiments performed in the absence of said 
aJpound. 

The method of Claim 87 wherein the Src-type kinase is selected from 
the group consisting of Fyn, c-Src and Yes. 
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89. The method of Claim 87, wherein Src-type kinase activation is 
determined by measuring phosphorylation of MAPK. 

90. The method of Claim 87, wherein Src-type kinase activation is 
determined by measuring phosphorylation of CREB. 

5 91. The method of Claim 87, wherein said agonist is GDNF. 

92. A method for effecting a cellular response in nervous system cells 

comprising administering an effective amount of an agonist or antagonist of 
GPI-anchored intracellular signaling. 

93 The method of Claim 92, wherein said nervous system cells are motor 
10 neurons. 

94 The method of Claim 92, wherein said nervous system cells are sensory 
neurons. 

95. The method of Claim 92, wherein said sensory neurons are auditory 

neurons. 

15 96. The method of Claim 92, wherein said nervous system cells are glial 

cells. 

97. The method of claims 92-97 wherein said agonist or antagonist of GPI- 

anchored, intracellular signaling is an agonist or antagonist of GFRal- 
dependent, Ret-independent intracellular signaling. 

20 98. A method for treating neuronal disease comprising administering an 

effective amount of an agent which is an agonist of GPI-anchored intracellular 
signaling. 
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99. The method of Claim 98, wherein said agonist of GPI-anchored 
intracellular signaling is an agonist of GFRal -dependent, Ret-independent 
intracellular signaling. 

100. A method for treating neuronal disease comprising administering an 
5 effective amount of an agent which is an antagonist of GPI-anchored 

intracellular signaling. 

101. The method of Claim 1 00, wherein said antagonist of GPI-anchored, 
intracellular signaling is an antagonist of GFRal -dependent, Ret-independent 
intracellular signaling. 

10 1 02. A method for treating neuronal disease comprising administering an 

effective amount of an agent that is an agonist of both Ret-dependent and GPI- 
anchored, Ret-independent intracellular signaling. 

1 03 . The method of Claim 1 02, wherein said agonist of GPI-anchored, Ret- 
independent intracellular signaling is an agonist of GFRal -dependent, Ret- 

15 independent intracellular signaling. 

104. A method for treating neuronal disease comprising administering an 
effective amount of an agent that is an antagonist of both Ret-dependent and 
GPI-anchored, Ret-independent intracellular signaling. 

105. The method of Claim 104, wherein said antagonist of GPI-anchored, 
20 Ret-independent intracellular signaling is an antagonist of GFRal -dependent, 

Ret-independent intracellular signaling. 

1 06. A method for treating neuronal disease comprising administering an 
effective amount of an agent or agents that are agonists of Ret-dependent 
intracellular signaling and antagonists of GPI-anchored, Ret-independent 

25 intracellular signaling. 
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107. The method of Claim 106, wherein said antagonists of GPI-anchored, 
Ret independent intracellular signaling are antagonists of GFRal -dependent, 
Ret-independent intracellular signaling. 

108. A method for treating neuronal disease comprising administering an 
5 effective amount of an agent or agents that are antagonists of Ret-dependent 

intracellular signaling and agonists of GPI-anchored, Ret-independent 
intracellular signaling. 

1 09. The method of Claim 1 08, wherein said agonists of GPI-anchored, Ret 
independent intracellular signaling are agonists of GFRal -dependent, Ret- 

10 independent intracellular signaling. 

110. A method for protecting auditory neurons comprising administering an 
effective amount of an agent which is an agonist of GPI-anchored intracellular 
signaling. 

111. A method for preventing memory loss comprising administering an 
15 effective amount of an agent which is an agonist of GPI-anchored intracellular 

signaling. 

112. A method of improving learning ability comprising administering an 
effective amount of an agent which is an agonist of GPI-anchored intracellular 
signaling. 

20 113. A method for treating epilepsy comprising administering an effective 

amount of an agent which is an agonist of GPI-anchored intracellular signaling. 

114. A method for treating Parkinson' s Disease comprising administering an 

effective amount of an agent which is an agonist of GPI-anchored, intracellular 
signaling. 
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115. The method of Claims 1 10-1 14 wherein said agonist of GPI-anchored, 

intracellular signaling is an agonist of GFRal -dependent, Ret-independent 
intracellular signaling. 
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